The IFN-inducible GTPase LRG47 (Irgm1) negatively regulates TLR4-triggered proinflammatory cytokine production and prevents endotoxemia.
LRG47/Irgm1, a 47-kDa IFN-inducible GTPase, plays a major role in regulating host resistance as well as the hemopoietic response to intracellular pathogens. LRG47 expression in macrophages has been shown previously to be stimulated in vitro by bacterial LPS, a TLR4 ligand. In this study, we demonstrate that induction of LRG47 by LPS is not dependent on MyD88 signaling, but rather, requires STAT-1 and IFN-beta. In addition, LRG47-deficient mice are highly susceptible to LPS, but not TLR2 ligand-induced shock, an outcome that correlates with enhanced proinflammatory cytokine production in vitro and in vivo. Further analysis revealed that LPS-stimulated LRG47-deficient macrophages display enhanced phosphorylation of p38, a downstream response associated with TLR4/MyD88 rather than IFN-beta/STAT-1 signaling. In contrast, LPS-induced phosphorylation of IFN regulatory factor-3 and expression of IFN-beta or the type I IFN-regulated genes, CCL5 and CCL10, were unaltered in LRG47(-/-) cells. Together, these observations indicate that in LPS-stimulated murine macrophages LRG47 is induced by IFN-beta and negatively regulates TLR4 signaling to prevent excess proinflammatory cytokine production and shock. Thus, our findings reveal a new host-protective function for this GTPase in the response to pathogenic encounter.